The visual appearance of built environments reflects the values of their inhabitants. As a result, socio-ecological practice needs to consider aesthetics. Ecological aesthetics involve sensual connections to natural and cultural processes. The Sustainable SITES Initiative provides an example of the application of ecosystem services that may result in such an aesthetic. Entropy suggests everything moves from order to disorder. Negentropy reverses that tendency. Design and planning may be viewed as tools for negentropy and aesthetics as a visual manifestation of such interventions.
Aesthetics and socio-ecological practice
Aldo Leopold is well known for his advocacy of a "land ethic" but less so for his ideas about a "land esthetic" (1949) . "The landscape of any farm is the owner's portrait of himself," he wrote (1939, p. 263) . More recently, the American poet Wendell Berry tweeted on June 24, 2018, "A good farm is recognized as good partly by its beauty."
1 By extension beyond the farm, every place reflects its culture. What we see sums up what is. Leopold's and Berry's observations apply to urban neighborhoods and suburban shopping malls from Las Vegas to Xi'An. What we currently see in much of the USA is a culture driven by commerce and short-term goals and resulting in considerable chaos and disorder. Large swaths of the planet display similar tendencies.
One can imagine an alternative: a culture assembled through ecological knowledge and wisdom. Such a culture would move from disorder to order, that is, reducing entropic tendencies. This would be an outcome of socio-ecological practice. At its heart, such practice requires a new way of understanding Leopold's "wounds" of the world (1966, p. 165) , healing those scars, and creating new lives and new landscapes. This demands an ecological aesthetic.
Ecological aesthetics involve sensual connections to natural and cultural processes. Such connections elevate our awareness of the socio-ecological interrelationships in our surroundings and enable us to adapt to change based on that knowledge. As Dewey (1934) noted, aesthetics enhance and intensify everyday experiences (see, for instance, Bourassa 1991). Dewey grounded his ideas in the biological sensory exchange between people and their environments: "…An experience is a product, one might almost say bi-product, of continuous and cumulative interaction of an organic self with the world. There is no other foundation upon which esthetic theory and criticism can build" (1934, p. 220) .
To produce places that connect with people and nature, we must learn how to read landscapes. Anne Whiston Spirn noted that this requires a knowledge of the "language of landscape" that enables us to understand the "deep context" of our surroundings (Spirn 1998) . That context is grounded in the fundamental climatic-geologic-hydrologic processes that shape territories. We humans exert such a dominant influence on those processes globally that we have entered a new geologic era of our making-The Anthropocene. This era adds another layer of responsibility regarding our actions and our inactions.
We need to take walks and to ask what is under our feet. Rocks and soils and river basins have histories. We should learn those histories. Where does our water come from? Is the source dependable? What is the annual rainfall? Look at the clouds; feel the wind. How does the weather change through the day; through the year? How might climate change affect water flows and volume? For most places on our planet, a bounty of information and knowledge exists about human and natural phenomena and process. What we lack is the wisdom, the ecological practical wisdom or ecophronesis as Wei-Ning Xiang calls it (2016, p. 55) , to use that information and knowledge to shape communities that are safer, healthier, more productive, and beautiful. "Eco" comes from the Greek oikos, house or household, and phrónēsis is the virtue of practical wisdom (Austin 2018) . As members of Homo sapiens and to live up to our sapient quality, we should strive to become a truly wise species. Such wisdom will be reflected in our self-portraits. This is hardly a new idea. Twenty centuries ago, the Roman architect and engineer Marcus Vitruvius Pollio based his treatise, De architectura (On Architecture), on a broad understanding of disparate sciences. "Architecture is a science arising out of many other sciences," Vitruvius wrote (Granger 1931) . He suggested that buildings should be designed from a careful understanding of their sites. Beauty was also important to Vitruvius and is part of his triad of building qualities-being solid, useful, and beautiful (firmitas, utilitas, venustas) . He also extended these principles to city planning.
Leopold offered his own triad in A Sand County Almanac: "A thing is right when it tends to preserve the integrity, stability, and beauty of the biotic community" (1949, p. 242) . He added, "It is wrong when it tends otherwise" (Ibid., p. 242). For Leopold, ethics and aesthetics should have equal standing with what was "economically efficient." Like Vitruvius, Leopold favored stability or being solid. The two have beauty in common too, but for Leopold, it was grounded in the biotic community. As biological creatures, we are part of that community.
The survival of species depends on beauty. Yale ornithologist Richard Prum (2017) revived Charles Darwin's "forgotten" theory about how beauty influences mate selection. Darwin explored how mating preferences are dictated by "the taste for the beautiful." How we evolved to desire beauty has attracted the attention of neuroscientists, such as Anjan Chatterjee who observed: "strong evolutionary forces selected minds that find some places more beautiful than others" (2014, p. 48 Schrödinger 1944 and Prigogine and Stengers 1984) . Opportunities and constraints result from McHarg's approach that can be used to plan and design communities and regions. That is; a careful reading of a landscape can reveal opportunities for certain land uses to occur while displaying constraints for other uses. McHarg's method is especially effective in identifying places that are dangerous, unsafe, and unhealthy for people to live. Through such an approach, the resulting settlements emerge from ecological knowledge as applied through ecological wisdom. Ecological design and planning, then, provide a way for us to participate in our own evolution through reading landscapes to help us fit uses to specific places. The results would reflect the beauty of the biotic community and be stable, or at least adaptable to change. We human beings would thus be indeed empowered to participate in our own evolution by adapting to change. According to Austin, "adaptation goes beyond coping strategies, and requires rethinking who we are, what the virtuous life consists in, and how our institutions should be structured" (2018, p. 1012).
SITES for ecological aesthetics and negentropy
To be effective, ecological design and planning need concrete measures and methods. The ecosystem services concept offers a framework for measurement, and the Sustainable SITES Initiative presents a method. A careful understanding and application of ecological services in site design and planning would help foster an aesthetic as conceived by Leopold grounded in ecology. Similar to the U.S. Green Building Council's Leadership in Energy and Environmental Design, or LEED, rating program for buildings, the Sustainable SITES Initiative was initiated in 2005 as an effort to create a green rating system for designed outdoor spaces. Integral to the initiative is the very concept of ecosystem services (Windhager et al. 2010) (Table 1) . As Woodruff and BenDor observe: "Ecosystem services are a powerful tool for land-use and environmental planning, which can help decision makers better understand the tradeoffs between different development scenarios" (2016, p. 90) .
SITES delineates a process to assess the sustainability performance of designed landscapes. The system can be used for projects on sites with or without buildings, such as parks, botanic gardens, university campuses, plazas, waterfronts, cemeteries, and streets. The system involves a series of prerequisites that must be met and credits that can be achieved. Combined, the prerequisites and credits result in a score to determine a level of certification. The prerequisites and credits address the site context; a pre-design assessment; the use of water, soil, vegetation, materials, and human health and well-being in design; construction; operations and maintenance; and education and performance. Credits can also be earned for innovation in design.
SITES was tested with over 150 pilot projects, so it was grounded in experience before its designers turned it over to Green Business Certification Inc. (GBCI) in 2016. GBCI is an American organization that provides third-party credentialing and verification for several green building systems Table 1 Ecosystem services and SITES Ecosystem services are goods and services of direct or indirect benefit to humans that are produced by ecosystem processes that involve the interactions of living elements, such as vegetation and soil organisms, and nonliving elements such as bedrock, water, and air The Sustainable SITES Initiative has referenced various existing versions of ecosystem services to create the following list of those that a site can protect or regenerate through sustainable land development and management practices Global climate regulation Maintaining balance of atmospheric gases at historic levels, creating breathable air, and sequestering greenhouse gases Local climate regulation Regulating local temperature, precipitation, and humidity through shading, evapotranspiration, and windbreaks Air and water cleansing Removing and reducing pollutants in air and water Water supply and regulation Storing and providing water within watersheds and aquifers Erosion and sediment control Retaining soil within an ecosystem, preventing damage from erosion and siltation Hazard mitigation Reducing vulnerability to damage from flooding, storm surge, wildfire, and drought Pollination Providing pollinator species for reproduction of crops or other plants
Habitat functions
Providing refuge and reproduction habitat to plants and animals, thereby contributing to conservation of biological and genetic diversity and evolutionary processes Waste decomposition and treatment Breaking down waste and cycling nutrients Human health and well-being benefits Enhancing physical, mental, and social well-being as a result of interaction with nature Food and renewable nonfood products Producing food, fuel, energy, medicine, or other products for human use Cultural benefits Enhancing cultural, educational, aesthetic, and spiritual experiences as a result of interaction with nature (Lady Bird Johnson Wildflower Center et al. 2014) 1 3 including LEED and SITES. The pilot projects plus those that GBCI has certified since 2016 provide tangible examples of how an application of ecosystem services can result in places that both function more efficiently and offer a fresh aesthetic. The system also builds on the ecological design and planning ideas of McHarg, Spirn, and John Tillman Lyle. Lyle (1994) believed sustainable design does not go far enough to address the environmental challenges human communities face. He advocated regenerative design. Lyle explained: "Regenerative design means replacing the present linear system of throughput flows at sources, consumption centers, and sinks" (1994, p. 10). And furthermore, "A regenerative system provides for continuous replacement, through its own functional processes, of energy and materials used in its operation" (1994, p. 10) . What would such a regenerative system look like?
The Prospects
Meanwhile, Meyer (2008 Meyer ( , 2016 ) offers a suggestion through her assertion that beauty is necessary to truly sustain landscapes. Meyer echoes Dewey in her connection of beauty "to the body and poly-sensual experience" (2008, p. 7). She observes that "beautiful sustainable landscape design involves the design of experiences much as the design of form and the design of ecosystems. These experiences are vehicles for connecting with, and caring for, the world around us" (Meyer 2008, p. 18) .
A challenge then is to redefine beauty, that is, what gives pleasure to the senses and to the spirit. Ideas about beauty and aesthetics are always in flux, but in many ways, an engagement with nature, including human nature, underlies all great art. Laurie Olin has asserted that landscape design "derives, directly or indirectly, from nature and its processes, often translated through a series of abstractions and artistic expressions" (1988, p. 149) . Designs produce places that exhibit aesthetics, and designers are conscious of those expressions. This underlies the need for an ecological aesthetic for today.
In physics, entropy involves the gradual decline of systems into disorder. Two months before his untimely death in 1973, the American artist Robert Smithson gave an interview, titled by the interviewer "Entropy Made Visible" (Sky 1973) . Smithson discusses his preoccupation with entropy which clearly influenced his art, as is illustrated by his most famous work "Spiral Jetty" on the northern shore of the Great Salt Lake in Utah, USA. Smithson's framing of weathering and erosion processes is clear in this 1970 earthwork of black basalt rocks. Smithson's embrace of natural processes and entropy has had considerable influence on artists and designers (Fig. 1) .
Negentropy is the opposite of entropy in which systems seek order (McHarg 1969, p. 53) . The reversal of entropy requires considerable energy and imagination and is accompanied with risk. However, the potential rewards outweigh the costs. Ecologically based design and planning can be seen as tools of negentropy, means for human adaptation that emphasize organization, structure, and function that create order out of chaos. As Smithson underlined in his quest to make entropy visible, ecological aesthetics should enable us to see and to understand the processes of change. If ecology helps us to see the wounds of the world, then ecological aesthetics and its underlying wisdom suggest prospects for renewal and hope.
